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ABSTRACT 

Reviewed was a U year project in which factors 
influencing learning in the mentally retarded were investigated by 
means of comparative studies on guided or prompted learning (P) and 
confirmation or trial and error learning (C) • Previous research on P 
and C was summarized briefly. Examined were seven paradigmatic 
studies from the project vihich failed to show a clear superiority of 
either P or C* Reported was a subsequently applied study in which Ss 
were taught basic arithmetic skills under the following training 
conditions: all P, all C, P followed by C, C followed by P, and 
alternation of P and C* Data showed a lack of large differences in 
the effectiveness of various training conditions, all of which >'eve 
thought to have contributed to an increased rate of learning for 
pupils. Practical implications for teachers of the itientally retarded 
were drawn in relation to pace of presentation, set for long 
retention interval, verbalization, intervening tests, expectancy of 
success, importance of particular rewards to the learner, 
interference resulting from similarity within the task, training 
method as a means of distinguishing tasks, diagnostic nature of 
training materials, and learner ability- (GW) 
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Chapter 1: Previous Research 



Skinner's poottion (1954, 1958) that error-rate should be kept a;: a 
minimum during guided learning has generated an increase of interest and 
research in an area which had been generally neglected since 1930. A: 
that time Carr's review of the literature concluded with the observat ion 
that the effectiveness of guidance depends on many other task variables, 
including the amount of guidance, the point at which it is introduced, 
and the particular type of task. 

Current research continues to indicate support for Carr's conclusion. 
Guided or prompted learning (P) , in which the subject (S) is shown the 
correct response to each stimulus before he responds, so that his proba- 
bility of error is reduced to near zero, has been compared with confir- 
mation (C) or trial-and-error learning, in which the S is permitted to 
respond without guidance and is then told whether he made the correct re- 
sponse. When adult Ss were used, some researchers found that P resulted 
in better performance (Angell and Lumsdaine, 1960; Battig & Brackett, 
1961; Cook, 1958; Cook & Kendler, 1956; Cook & Spitzer, 1960; Irion l< 
Briggs, 1957; Kopstein & Roshal, 1955; Levine, 1965; Moursund & Chape, 
1966; Peterson & Brewer, 1963; Sidowski, Kopstein, & Shillestad, 1961; 
Sidowski & Green, 1968). Others found no difference between P and C 
(Cofer, Obsen, & Walker, 1965; Hawker, 1964b; 1965a; 1965b; 1967; Lock- 
head, 1962; Silberman, Malaragno, & Coulson, 1961). And Hawker, in two 
studies (1964a, 1964c), found C more effective. 

Although the results of research with adult Ss are inconsistent, 
there is some support for Carr's (1930) conclusion that the effective- 
ness of a particular method may depend on the type of task involved. 
There is also some evidence that any superiority of P may be found ovily 
early in learning (Hawker, 1964b; 1965b; Peterson & Brewer, 1963). 

The implications of errorless learning for applied research with 
retarded children resulted in several studies dealing with sight vocab- 
ulary learning. Stolorow (1961) found that with a lax criterion, there 
was no difference in the effectiveness of P and C; however, with a more 
stringent criterion, P produced greater performance. Stolorow & Lippert 
(1962) found that P was superior to C in acquisition, but that C led to 
better retention at tests seven and 30 days after original learning. 
Blackman and Holden (1963) found no differences between P and C in either 
acquisition or 24-hour retention. Hawker, Geertz, and Shrago (1964) and 
HawUer (1966a) found no difference in P and C for trainable and eductible 
mennal retardates, respectively. These differing results appear to depend 
in part on the criterion used and or. whether original learning or retientlon 
of sight vocabulary is used as a measure. 

There have also been a few studies with traditional verbal learning 
tasks and mentally retarded children. When educable Ss learned a paired 



associate (PA) list, C produced better retention, as measured by re-leam- 
tne afteJ one week, but was not different from P in original learning 
^^wker I KeUman. 1966). Returning to the Idea that the type of task 
c^lnLract iT^h training procedure. Hawker (1966b) co„^ared P and C In 
a series of three discrimination tasks. Although different materials 
(plc^ires and words, two and four response alternatives) and both educable 
Ind trItnaMe Ss weie used. P always produced ^^^nlflcantly better^ 
mg. Similar results have been reported with an object-discrimination 
task (Fletcher. 1965; Fletcher, Davis, Orr, and Ross. 1965). 

The above research llluatrates differences which could be "«lbcd 
to the type of task (PA or discrimination), the type of S (normal adults 
or retarded children) . and the performance measure taken (original learn- 
Zs or retention). While some of the differences «° 
these three factors, enough inconsistencies remain when these factors 
aie held constant t; suggest that other methodological variables are op- 
Satlnc Several variables which are suggested by current work in learn- 
ing! ^ory! and verbal behavior were investigated in the studies reported 
In Chapter 2. 



Chapter 2: Paradigmatic Studier- 



The project reported here was conceived with the notion that the most 
effective training procedure for retarded Ss might be predicted for specific 
types of tasks If the variables interacting with training procedures could 
be determined. Accordingly, a series of parametric studies "'^'"^^j. , 
out, each study investigating a specific factor which might differentially 
affect learning by P and C. 

Since these studies have previously been reported, they will not be 
given in full detail here. Rather, an abbreviated discussion of the prob- 
lem, method, and results will be presented. The reader is referred to the 
original report of each of the experiments for detailed reports of the 
methodology and results; In each case, the original paper will be cited. 

All these experiments used as Ss mentally retarded children, with 
both IQ and chronological age (CA) equated across conditions. Mean IQs 
and CAs for the samples used in each experiment are listed in Table 1. 
The Wechsler Intelligence Scale for Children (WISC) was the primary in- 
strument for IQ assessment. Except where otherwise stated, the Ss were 
residents of the Austin State School. 

Because of the difficulty of recall for these Ss, recognition mea- 
sures were taken. In PA learning, the S was shown a stimulus at test 
and asked to choose the correct response from three or four possible re- 
sponses, all of which were correct for some stimulus. In discrimination 
learning, the S was simply asked to choose a correct response from a 
group including one correct item and two or three incorrect ones. 

Again, because of the greater «.ase of obtaining recognition rather 
than recall responses from these Ss, the C procedure used in all the 
studies consisted of presenting a multiple-choice array (the stimulus and 
several possible responses in PA tasks, a correct item among incorrect 
items in discriminatibn tasks) to the S, obtaining a spoken, pointing, 
or button-push response from him, and then (usually) presenting a dupli- 
cate of the multiple-choice array, this time with the correct response 
underlined. (In some experiments, the S responded repeatedly in the C 
procedure until he gave the correct response.) The P procedure omitted 
the first array and reversed the order of the other two events. That is, 
in P, the S 3aw the multiple-choice array with the correct response under- 
lined and was required to indicate the correct response, by spcakinR, 
pointing, or pushing a button. Non-feedback tests were usually interspersod 
among the training trials; these tests consisted of presenting a multiple- 
choice array without underlining to the S who then responded but was not 
told whether his response was correct or what the correct response was. 

In all the parametric studies to be reviewed below, effects which 
are mentioned as occurring were statistically significiant at or beyond 
the 57. level. 



Ex periment 1 (Seitz. 1969a) 

Lrrfct'trrd Ts alLys underlined on the "inforced t.ial n on form 
Tf the C procedure, however - the procedure "^^f/^J^^teirirtrials 
peatedly until he "«P°"^%^°^,^^"',^^, situation any response may serve 
are alike in appearance. In the ^""""^./ggrved to advance the 

to advance the program, just as a correct '^^P°"^^'J^ trials. It seemed 
program (and give feedback f ^ 

that in the C <=°"di'=i°"/"^,J"nirJnt«^ P""" 
could be eliminated by deleting all fi^gt choice were 

tice trials could serve as test trials also if the tirst cno 

scored, 

with a discrimination learning task, C «.s 'tl'^'^^J^'oHct'in' 
dUloHsf I) practice trials with i"'«spersed ^^r/i^'st 
trials verbally reinforced by f P'^J"'"" <|> Hut no Interspersed 
trials; 3) P-j;iJt„r« lyr^^^ U'cl^" on an ^Sa-SK 

foo'sS ? «: ^S^^nreTs significantly -P«^-,',? J^ttfof dfrfc " 
tlon. Unfort»ately this study y/^^^at » »s^ "l^e performance 

IT'cVs :Xl w"Hout TntersSrsed teat trials, which must always 
be a part of a P procedure. 
Rxoerimenf '> (Seitz aff H Rweenev. 1969) 

f.ct fnsrcri w =t£B^i^^ 

and added the P procedure for ""^f^'"":. .f' '"^ ?here were four 

TLii '^irr'and^rrori ii! l r%nh'r-p; -rbioc of 

^rtLrtijflsta/fritowerby one of 'He following: two b oc^s of ncu- 

'tral trials; two "-'''"'"".J^i'iJUr the f merely l<K>ked at a slide 
intervening material. On a neutral trial, tne _ ' 
bearing a ieometric figure, without "^P^"*^^^^. Overall there wa^ 
significant difference between P^f^rj^table to the presence and type 
d.ere were significant differences «"'^^"'=*;;^i^3i^„ two blocks of 
oC interspersed trials in the C , ^"^}"!jf^cantly improved per- 

test trials between blocks of practice trials ^^Snif^cantlyJ^P 

formance over the other C ""^^^'^J^^^' ^fj^'^e^noUowed by two blocks 
Ss in the P condition P^^f^^t^^^l^l^antry better thai the worst 

o£ eight neutral slides, f ^^^^^^'i^^^ce^ved no interspersed trials. 
rnc~i rartrLudidTori^Ue performance in the P condition. 



however. 



Thus. It would seem that .Jt^the t^e"f ^ Nereis 

one variable interacting with ' "'^J^jf/i'" c proSdures In the PA task 
resTtnirai-^-'rrthSr'rfflc^fveLL, the introduction of 

ERJC }i .. 



neutral trials in the P condition or the removal of Interspersed ma cc rials 
in the C condition results in significantly dirferent performances. 

Experiment 3 (Seitz> 1969m) 

The interspersed trials effects suggested that other manipulations 
affecting the. duration of a trial, the time between the presentation of 
the stimulus and its recall, and the intervention of any material in that 
interlude could also affect learning. The effects of stimulus presenta- 
tion rate has been shown to be a factor in the performance of dull ^s by 
Galligos (1966) and by Gordon, Gordon, & Perrier (1967). Post - response 
stimulus duration (Ellis and Anders, 1968) has also been demonstrated to 
be a powerful factor in the performance of retarded ^s. 

It was hypothesized, therefore, that retarded Ss would perform a 
discrimination task best if the task were automatically paced at a rate 
slower than that at which these ^s would pace themselves. To allow uui- 
fonti timing of presentation in the E-paced conditions, a P procedure was 
usfed. In a three-choice letter or number discrimination task presented 
on an MTA-SR 400 Scholar, self-paced Ss were found to respond within a 
Taean of 2 sec. after stimulus presentation. When the presentation of 
materials was automated and slowed to 4 sec, learning was significantly 
improved. Automated presentation at a 2-sec. rate did not result in 
performance different from that of the self-paced group. 

Experiment 4 (Seitz and Morris > 1969) 

Still another aspect of presentation rate was investigated in a par- 
tial replication of the Peterson and Peterson (1959) short-term retention 
study. The variable under investigation here was the duration of the 
interval between the presentation of the stimulus and the signal for ics 
recall (the retention interval). 

The stiraul were 32 three-letter words. During the retention inter- 
val Ss were required to read aloud a series of random numbers. Both the 
words and the numbers were presented on an MTA-SR 400 Scholar. The task 
was divided into four blocks of eight trials. In the first block, the 
retention interval was 3 sec. and the retention interval nimiber - reading 
task was omitted. Thi. iirst block of trials served as practice. The 
remaining blocks of trials included number reading. Half the Ss had rts- 
tention intervals of 3, 9, and 18 sec, respectively, in the last three 
blocks; this sequence was reversed for the other ^s. In addition, half 
the Ss receiving each sequence were instructed to say the stimulus words 
aloud; the other half of the S^s were asked to think the stimuli silently. 

Retention of the stimuli was significantly greater both 1) when the 
stimuli were read aloud and 2) when the sequence of retention interval 
blocks was 18 sec, 9 sec, 3 sec. There also was a significant inter- 
action, the effect of vocalization being greater in the order 3, 9, 18 
sec. than in the order 18, 9, 3 sec. Perhaps vocalization of the stimuli 
increased the probability of their transfer into long-term store (Atkin- 
son & Shiffrin, 1968) because, of either the extra repetition of the item 
or because of repetition of the item in a second modality. The sequence 
effect, however, would result from a set to retain the items longer in 



the 18. 9. 3 sec. sequence; Ss with this set might, without instructions, 
use whatever rehearsal strategies where necessary to transfer the scimuU 
into long-term store. Therefore the effect of vocalization would be grea- 
ter in the sequence which did not produce a set for long retention. 

Cxoerlroent 5 (Seitz and Farme r. 1969) 

Although most discrimination studies reviewed had showed P to be the 
more effective procedure, the Seitz (1969a) data, indicating an improve- 
ment in C performance when interspersed trials were omitted, suggested 
another comparison of P and C. Perhaps, with all Interspersed test trials 
omitted for both the P and C conditions, no difference in performance would 
be seen. The disadvantage, of course, is that one cannot measure number 
of trials to criterion. Nevertheless, it is possible to mtsasure perfor- 
mance after a given number of trials. Seitz and Farmer used a three-choice 
discrimination task with simple geometric figures as stimuli. Subjects 
were 32 educable retardates from the Austin State School and 32 children 
from a comparable IQ and CA range drawn from the Austin Public Schools 
special education classes. All Ss were classified as cultural-familial 
retardates. IncJi^as^on of the latter Ss allowed an investigation of the 
interaction of f.Aii^it fiutlonalization with P and C. 

Eight sets J-'l three simple geometric figures were presented either ^ 
automatically on an OTA-SR 400 Scholar or by E on flashcards, and the Ss 
task was to select the correct figure from each set of three. Each S re- 
ceived 15 practice trials through the list. Non-feedback test trials were 
given immediately following practice, 30 minutes later, and 24 hours later. 
AH Ss were tested at all three intervals. Both Institutionalized (I) and 
non-instlcutlonallzed (NI) Ss were randomly assigned to one of four condi- 
tions- prompting-machine presentation (PM) ; prompting - E presentation (PE), 
confirmation - machine presentation (CM) ; and confirmation - E presentation 
(CE). 

Separate analyses of variance of error scores were performed for the 
I and NI groups. No significant treatment effects were found for the I 
group, who made significantly fewer errors overall than did the NI Is. lor 
theNI group, however, there were significant differences attributable to 
the method of learning, type of presentation, and the interaction of these 
two variables. For the NI Ss, C produced significantly fewer errors, as 
did the flashcard presentation of materials. A significant interaction 
showed fewer errors committed under C when the flashcard method of piesen- 
tation was used, and fewer errors under P when machine presentation was 
used. An orthogonal comparison of the CE group across retention intervals 
showed a significant linear trend of Improved performance. 

The prediction that P and C would result in equivalenl: performance 
when test trials were omitted was confirmed in the I group. Hawker s 
(1966b) finding that I retardates performed better in a verbal discrimin- 
ation task under P than under C was most Uk-.ly due to his Inclusion of 
interspersed test trials and the resulting decrement of performance in the 
C condition (Seitz, 1969a). 

The performance of the NI Ss did not accord with that of the I sample. 
However, It is likely that the NI results were due more to motivational 
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factors than to the direct influence of the P and C methods of presen- 
tation. According to Zigler (1969): 

The Helf-mitlated solutions of the retarded would 
be expected to result in a high Incidence of fail- 
ure, thus making the retarded wary of the solutions 
provided by their own thought processes. This type 
of child should then evidence a greater sensitivity 
to external or environmental cues. than would nor- 
mal children. The institutionalized retarded live 
in an environment adjusted to their intellectual 
shortcomings and should, therefore, experience less 
failure than the noninstitutionalized retarded. 
This latter type of child must continue to face the 
complexities and demands of an environment with 
which he Is ill-equipped to deal and should, as we 
found, manifest the greatest sensitivity to exter- 
nal cues. 

Work directly supporting this interpretation, and predictive of the 
difference in performance of our NX Ss under P and C, was reported by 
Achenbach and Zigler (1968): 

..the retarded ^s7 relied on the cue significantly 
longer than the normals. Furthermore, the noninsti- 
tutionalized retarded relied on the cue significantly 
longer than the institutionalized retarded, A re- 
plication also demonstrated that reliance on the cue 
by the retarded involved an inhibition of learning 
rather than caution in responding. 

The results for our NX Ss in the PE condition are consistent with 
the pattern noted by Achenbach and Zigler. These Ss apparently attended 
to the cue rather than to the stimulus. (The poor performance of NX Ss 
in both P and C cot^ditions on the MTA Scholar should be discounted, for 
it is probably attributable to inexperience with the equipment. Xn addi- 
tion, performance would be hindered in these outer-directed NX Ss simply 
by the demand characteristics of the 10 control buttons on the MTA Scholar.) 

The NX CE S^s, who made few errors on the immediate test, improved 
their performance on the test 0.5 and 24 hours later. This reversal of 
the expected forgetting follows from the observation that retarded Ss 
new to the experimental setting must learn that the experimenter is not 
to be feared. In this study, the institutionalized Ss had had experience 
with the experimental setting, the E, and* the rewards for cooperation, 
and thus were eager to participate. The NX Ss, on the other hand, could 
be expected to approach the E with a history of nonrewarding (failure) 
contacts with adults. Each session with E should serve to reduce the 
NX Ss' fear of the experimental setting and thus to increase their per- 
formance across subsequent tests. 

Experiment 6 (Farmer and Seitz> 1969) 

Since motivational factors seemed to be a powerful determinant in 
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the performance of institutionalized and uoninstitutionalizcd Sh, it seomod 
worthwhile to extend the comparison to the trainable level S. The comparisor. 
was especially apoealivig since several investigators, notably Harter (1967) 
avid McGunigle (1968) have demonstrated that preference for abstract rewards 
is highly and independently correlated with both MA and IQ in normal and re- 
tarded children. Therefore social reinforcement, and thus presentation of 
stimuli by a social agent, might not be as motivating for trainable level Ss. 

Thirty-two trainable (IQ range 30-50) residents of the Travis State 
School served as Ss, eight in each of the four conditions of the Seitz and 
Farmer study above. Only institutionalized Ss were used, since there were 
no trainable retardates of comparable CA in the public schools. The Seitz 
& Farmer educable I Ss had a mean MA of 8.91 years and a mear. CA of 15.33 
years; the new trainable group had a mean MA of 5.23 years and a mean CA 
of 14.53 years. It was expected that the educable Ss would produce a sig- 
nificantly higher level of performance, and a lower rate of forgetting. 
As was stated above, neither condition of learning (P or C) , mode of pre- 
sentation (machine or flashcard), or length of retention interval (0, 0.5, 
or 24 hours) differentially affected performance of the educable I Ss. 
However, since trainable institutionalized retai-dates may share with non- 
institutionalized educables a history of failures, these variables might 
well affect the perfoicmance of the trainables. 

For the trainable group of Ss, C produced significantly fewer errors, 
as did the machine method of presentation. The interaction showed fewer 
errors under P when machine presentation was used and fewer errors under 
C when E presentation was used. There was also a significant decrement 
in performance across time. A comparison of total error scores for these 
trainable Ss and the Seitz and Farmer I educable Ss showed significantly 
fewer errors for the educable sample. 

Inspection of the error scores indicated that the major source of 
variance in the trainable sample was the PE condition. The remaining con- 
ditions were not markedly different in initial performance (test immediately 
after training) from the educable sample. These findings led to a series 
of ad hoc comparisons. In the PE condition alone, the educable Ss made 
fewer errors than the train.^,;le Ss. The PE condition represented the best 
and worst performance for the feducable and trainable groups, respectively. 
However, discounting the PE conditions in both samples, these experimental 
conditions permitted equivalent performance on the first test of a simple 
discrimination learning task by children at two widely different MA and 
IQ levels. 

It is not clear what factors might account for the Farmer & Seitz re- 
sults. However, it is interesting to note that the interaction of P and C 
with type of presentation, was similar for the trainable Ss and for Seitz & 
Farmer's NI educable Ss. Both groups were unfamiliar with the E and with 
experimenters in general. Thus it is plausible that both the NI Ss and the 
I trainable Ss performed as they did for motivational reasons, rather than 
because of differential learning, per se, produced by the various conditions. 

Experiment 7 (Seitz and Merryman. 1970) 

One possible consequence of the C procedure In PA learning is an at- 
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tempt on S*s part to find a mediator between the two members of a pair. 
P training, on the other hand, may reduce efforts to mediate, since the 

is told the correct answer at the beginning of each study trial, and 
thus it may focus S's attention on the members of the pair themselves. 
If such a difference in the elicitatlon of mediation does exist, a task 
in which mediation would slow learning should be learned more readily by 
P than by C training. 

Underwood and Schultz (1961) found that one of the most difficult 
types of PA lists Is that In which the members of one category are paired 
with the members of a second category. Underwood (1966) hypothesized that 
the difficulty of such a list arises from S*s attempts to use category 
names learned prior to the experiment as mediators In the PA task. Since 
the same category names could mediate between the members of all the pairs, 
such mediation should produce lntra-*llst confusions and the obtained longer 
learning time. 

The hypotheses that P reduces mediation was tested using eight pairs 
in which the stimuli were all names of animals and the responses were all 
names of foods. Residents of the Austin State School and the Denton State 
School learned both a category X member-category Y member list constructed 
as above and a PA list composed of pairs In which no two of the stimuli 
or responses belong to a single category. 

Sixteen of the Ss learned both lists by P with Interspersed test 
trials, sixteen by C with Interspersed test trials, and sixteen by C with- 
out separate test trials. Comparison of the latter two groups was desired 
to confirm the Seltz & Sweeney (1969) finding that the inclusion of non- 
feed-back test trials increases learning of a PA list. 

The Seltz & Sweeney test trials result and Underwood & Schultz cate- 
gory Interference result were replicated. Those ^s who did not have inter- 
spersed test trials made f^wer correct responses across twelve trials 
than the other two groups; performance under P and C, where both Included 
separate test trlalfj, was equal. More correct responses were made on the 
list composed of words from various categories than on the list composed 
of stimuli from a single category and responses from a second single cate- 
gory. 

The hypothesis that P would reduce the incidence of mediation and 
thus the difficulty of the category X member-category Y member list was 
substantiated. When training was by C, regardless of whether separate 
tests were Included, performance was better on the list composed of dis- 
similar items than on the list composed of words from only two categories. 
However, when training was by P, performance was equivalent on the two 
lists. That is, the list which should have profited from mediation waa 
learned less well under P, while the list that should have suffered in- 
terference from mediation was learned better under P. 



Experiment 8 (Merryman. Frager, and Seltz, 1970) 

The mediation most likely occurring in the above study arose from 
pre-experimental learning and produced, for one of the lists, Intra- 
list Interference. Merryman, Frager, & Seltz (1970) tested whether 
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inter-list interference arising froia learning within the experimental ses- 
sion could be reduced by a P procedure in the second list. The ^s learned 
two 6-pair PA lists in either the A-B, A-B' or the A-B, A-B'r paradigm. 
(In the A-B, A-B' paradigm, the same stimuli were used in two Lists, and 
the two responses paired with each stimulus were similar to . each other in 
some way. Rearrangement of the pairings in the second list yielded the 
A-B, A-B'r paradigm.) Both members of each pair were pictures of common 
objects, and the B and B' pictures were chosen so that the name of each B' 
item was a high associate to the name of one and only ore of the B items. 
For each ^, half of the first list was learned by P and half, by C. The 
second list was learned by a single method, half the Ss learning it by P 
and half, by C. 

The second list in the A-B, A-*B' paradigm was learned with fewer errors 
than the second list in the A-B, A-B'r list. However, method of training 
on either the first or the second list did not interact with paradigm* 
Therefore the hypothesis that P training would reduce mediation between 
lists learned within a single experimental session, and thus reduce the nega- 
tive transfer in A-B, A-B'r paradigm, was not upheld. The discrepancy be- 
tween this result and the earlier Seitz & Merryman finding may be due either 
to a difference between intra- and inter-list interference or to a difference 
between highly overleamed responses gained outside the laboratory and mar- 
ginally learned responses gained in the laboratory experimentation. The 
two are confounded in the present comparison. 

4 

There was, however, an interaction found between methods of training } 
on the two lists, regardless of paradigm, l^erformance was better on the 
second list when the two lists were learned by different methods than when 
the two were learned by the same method. That is, for List 1 items learned j 
by P, the corresponding List 2 items were learned with far fewer errors ' 
under C than under P; and for List 1 items learned by C, there was faster 
learning of the corresponding List 2 items under P than under C. Thus it 
appears that method of training, for these Ss, served as a cue for storage 
and retrieval of the desired association. Items stored under the same train- 
ing procedure have one more momory "tag" (Bower, 1967) in common than do 
items stored under different training procedures. It follows that items 
learned by the same procedure, whether P or C, interfere with each other 
during learning of the second list and, one might suppose, during attempted 
retrieval of the items following some retention interval. The interference 
produced by learning method appears to act independently of specific inter- 
ference operating differentially in the A-B, A-B' and A-B, A-B'r paradigms. 



SUMMARY 



1. Intervening tests. In PA learning, inclusion of nonreinforced 
test trials within a C procedure improved performance; nonreinforced test 
trials did not affect performance within a P procedure. In discrimination 
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As had been expected, the paradigmatic studies cited above failed to I 
indicate a clear superiority of either P or C. However, these studies can ^ 
be summarized in terms of several factors which were found to affect PA 
and discrimination learning. Some of these factors were found to interact 
with the P and C training conditions. 
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learning, however, nonreinforced test trials decreased perfonnan-.e within 
a C procedure. (Experiments 1 and 2) 

2. Environmental sta>:us of Ss and their consequent expectancy of 
lH££££i or failure. Instiv'.ationalized educable retardates performedTqual- 
ly well under P and C In a discrimination task. Noninstitutionalized edu- 
cables, on the other hand, performed better under C than under P. The dis- 
crepancy is likely due to the varying opportunities for success: in the en- 
vlronnents of the two groups. Institutionalized retardates, whose environ- 
ment is structured to match their abilities, should come to the experimental 
situation with a relatively high expectancy of success. Their noninstitu- 
tionalized peers, however, should approach the experiment with a greater 
expectancy of failure. The C procedure offers opportunity for S-chosen 
responses to be confirmed, an experience which may Increase expectancy of 
success more than does S's repetition of E-chosen responses in the P pro- 
cedure. 

Institutionalized trainable retardates, like the noninstitutionalized 
educables, performed the discrimination task better in the C procedure It 
is hypothesized that even their fairly structured environment does not'af- 
ford the less-able tralnables many opportunities for success. Thus, the 
trainables entered the experiment with an expectancy of failure which was 
reduced more by the C than by the P procedure. (Experiments 5 and 6) 

3. Rate of presentation. In a discrimination task employing a P 
procedure, performance was best at a presentation rate slower than that 
at which Ss paced themselves. The Increased performance was likely due 
to the longer post-response Interval (allowing for Increased rehearsal) 
concomitant with slower presentation rate. (Experiment 3) 

A. Time between stimulus and response. Subjects who were presented 
short-term memory trials so that trials with long retention intervals pre- 
ceded trials with short retention Intervals remembered the stimuli better 
tnan Ss who recrlved trials Increasing in length of retention intervals. 
Presumably Ss receiving the longer trials first formed a set to remember 
the stimuli longer. (Experiment 4) 

5. Interference. Intra-list Interference in a PA task was reduced 
when training was by P rather than C. However, inter-list interference was 
equally potent within both training procedures. (Experiments 7 and 8) 

6. List differentiation. Regardless of the degree of similarity 
between two PA lists, the second list was learned with fewer errors wh'-n 
different training procedures (P and C) were used for the two lists than 
when both lists were learned by the same procedure. (Experiment 8) 
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Chapter 3: Applied Study 



The paradigmatic studies reviewed in Chapter 2 did not indicate a 
general superiority of either P or €• However, it is possible that longer- 
term learning such as that occurring in the classroom, where a given con- 
cept may be learned over a period of several weeks or months, consists of 
different processes than the relatively easy learning occurring in one 
laboratory session. 

Accordingly, it was decided to attempt the teaching of some academic 
task to several mentally retarded S^s, such teaching to proceed for about 
three months. The time limit was imposed by the fact that many of the Ss 
would not be available during spring and summer vacations. Thus, a rela- 
tively simple type of learning was desired. Most of the prospective Ss 
were interested in learning arithmetic, since they were ocassionally cheated 
out of thoir money by older residents. In addition, the school was eager 
for these students to learn arithmetic skills; a good deal of school time 
was spent on the teaching of arithmetic, but with only limited success. 

Few of the Ss could do even very simple sinns, most could not specify 
how many objects were present (they might say "three" or "eight" when, in 
fact, six pennies were offered them), and a fev' of the Ss could not reliably 
give the names of the digits. Their schoolteachers, however, Judged them 
capable of learning these number skills at some point in their training. 
Therefore the applied learning tasks inwhichPandC were assessed consisted 
of labeling the digits 1 through 10 with their names, matching the numbers 
one through ten with sets of objects, and adding all the pairs of numbers 
that sum to ten or less. 

It seemed likely that some combination of P and C might prove more 
effective than either separately. For example, early in learning when 
S^s might be expected to make many errors, P might prove better because it 
would keep the Ss from practicing and thus learning incorrect responses. 
However, since the end behavior desired from the training program is the 
ability to correctly specify the number of objects in a set and the sums 
of two numbers, trials late in learning perhaps should include the possi- 
bility for errors so that remaining misconceptions could become apparent 
and be corrected. In addition, previous work by Stolorow and Lippert (1964) , 
in which methods of teaching sight vocabulary were investigated, indicated 
that P followed by C led to the greatest retention. 

Accordingly, one of the training procedures investigated in the ap- 
plied study was P followed by C. For comparison purposes, C followed by 
P and the alternation of P and C were included. Thus, there were five 
procedures in the study; all P, all C, P followed by C, C followed by P, 
and alternation of P and C. 
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Method 



Materials ^ The task of moving from no number knowledge to the ability to 
add numbers summing to ten or less was broken into seven stages. The first, 
Stage- Pre-1, required the Ss to learn the English names for the digits 1-10. 
Materials for Stage Pre-1 were 5" X 8" white flashcards, each with a large 
digit written on it in black ink. 

In the other six stages 35 mm color slides were used, [when ever pos- 
sible, pictures of coins were used for traitJng, since these children pay 
more attention to money than to almost anything elseTj Stages 1, 2, and 3 
required Ss to match pictures of sets of objects with the digit specifying 
the size of the set. In Stage 1, the stimulus set at the top center of the 
white slide was made up of pennies. At the bottom of the slide, there were 
three groups of pennies, one of them containing the same number as the stimu- 
lus set; under each group of pennies at the bottom of the slide was a digit 
indicating the number of pennies in that group. The pennies in the correct 
response set were always arranged identically to the pennies in the stimulus 
set. In Stage 2, a black background was used and the stimuli were sugar 
cubes. The sets of sugar cubes and their respective digits were positioned 
on the slide as the sets of pennies were in Stage 1, with the exception 
that the correct response set in Stage 2 had the sugar cubes arranged in 
a different pattern than those in the stimulus set. In Stage 3, dimes on 
a black background were used. A group of dimes made up the stimulus set at 
the top center, but the response alternatives were digits only; no dimes 
appeared at the bottom of the slide. 

Stages 4, 5, and 6 required the Ss to add two sets of objects and/or 
to add two digits. In Stage 4, the materials were small green blocks on a 
white background. At the top of each slide there were two sets of blocks, 
each with a digit under it indicating the size of the set; between the digits 
was a plus sign. At the bottom of the slide there were three sets of blocks, 
each with the appropriate digit beneath it; one of those sets contained as 
many blocks as the two sets at the top combined. The slides for Stage 5 
used dljnes which had been painted red, on a white background. The construction 
of the slides was as in Stage 4 except that the response alternatives at the 
bottom of each slide were digits only, without objects above them. In Stage 
6, both the stimulus at the top of the slide and the response alternatives 
at the bottom consisted of digits only. Thus, "5 + 3" might appear at the 
top of a slide, with "4", "9", and "8" at the bottom. 

Three slides for each stimulus and its correct alternative were prepared 
in each stage. Stages 4, 5, and 6 required three slides for a 4- b and three 
for b+a. Since two incorrect responses alternatives appeared on each slide, 
there were six incorrect alternatives for each set of three slides with the 
same stimulus. The alternatives were drawn from the set of numbers one through 
ten so that each number was used equally often as an incorrect alternative 
within a given stage. Also, for each pair of slide sets with the same addends 
in Stages 4, 5, and 6 (e.g., 2+3 and Sf2), each of the nine incorrect alter- 
natives was used at least once. Within the three slides for each stimulus, 
the correct response alternative was presented once on tht^ left, once in the 
middle, and once on the right. Each slide constructed as above was made 
twice, once with and once without a line under the correct alternative. 
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igjjc^j^ Thirty-two residents at the Austin State School served as Ss. 
Their CAs and IQs are listed in Table 2. Mean CA for the group was 11 
years 8 months; Mean IQ was 49.8. All Ss were enrolled in the School's 
educable program at the equivalent of the nurserv school, kindegerter 
or first grade level, m order to determine where each S should begin the 
^"f P"-^"'^ administered. The pre-test consisted of naming 
r flashcard bearing it was presented, and selectinra re- 

j sponse to each of three slides from each of Stages 1-6. Each S entered 

the program one stage below the point at which he failed to perform per- 
7 ^®*="y °" pre-test, unless he missed some items in Stage Pre-1- in 

] t^oJr'^Sti'-^? entered the program at Stage Pre-1. Since the. Ss vaked In 

J their abilities and their previous arithmetic learning, and since differ- 

tro^Lf;^^^^ J^!. procedures rather than among Ss were of interest, all 
■ treatments within a given stage were administered to each S. The pairing 

! of stimuli and treatments was counterbalanced across Ss. 0? the 32 S«. 

min"*n r^.i;" "'""^^ T/'' '^'"^ * "^^^^ f^'^ approximatel7\30 

of ;essiJn«^;ior'' * P«iod of approximately three months. (The nuoher 
of sessions varied across Ss because of visits home, field fcrip^, illness 
etc. seven of the Ss were run four or five times a week, again for ap- 
proximately 30 min at a time, for only a few weeks in th^ ^S^er ThLse 

i.nir I u"" '° ^^^^ "-"^^ counterbalancing for parti- 

cular stages; they were terminated as soon as they reached criterion in 

beLn r .h'°'' f t^'^ three other Ss ^ere 

begun in the study, but their data are not included in the analylis 'iVo 
Of these were discarded because they failed to make more tha^ io e;rorT 
JSo f^. P'u*"""' °^ '^^"^ ^«^t, never made a^ t^ror! 

tL-fJvp °^ "hich he made fewer 

than five errors.) Whether these two Ss learned each stage in the two 

Srth'e'onJ^^*^' before the first test or whether they knew the material 
1.^' \ . program before training began is not known. The other S 
was discarded because she refused, early in the program, before reaching 
criterion in her first stage, to return to the eroerimeAt. "^^^^^^S 

flO£e|Hrj^ There were five methods of training: 1) entirely by prompting 
i! stHa ? 7 confirmation (C) ; 3) prompting fot 12 prLtlce trLls 
in Stage Pre-1. six practice trials in Stages 1. 2. and 3. or four prac- 

(P n 'f.'^'^r confirmati;n thereafter 

(P-C); A) confirmation for 12 practice trials in Stage Pre-1, six practice 

6 ?o?l h';*" ^""'^ P"^^^« trial! in Stages J. T^nd 

t^o meJSod^ P^""P'=^"f thereafter (P-C); and 5) alternate ?rial b^ tSe 

wo methods, with practice trials 1, 3 5 by prompting and practice 

wk fn?i\ • • • confirmation (Alt). A test trial without feed- 

tr^if 5 """"^ '^''^"^ practice trial. In each series of two practice 
trials and one test trial, all three slides for each stimulus were used 

^rder'o "^^r'lf '° 'Random! ?he' 

order of stimuli within a trial was also randomized. Within a single ses- 

ni^eA ?n 'rJ" °^ P""''" ^'^^^l^ *n<i test trial was pre! 

pared in Stages 1-6; that series was repeated enough times to fill the 

wLf shu?fi:i°bv'hlnrh f ' ^"-1' ^h*^ "-heard 

were shuffled by hand before every practice or test trial. 

l^^^^ * P'^o^Pted practice trial consisted of E's holding 

ty..\lZ T °^ "^he digit. The S then repeated 

the name. A confirmation trial consisted of E's holdini up a card, S's 
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saying what he thought the name of the digit was, E's then saying che correct 
name of the digit, and S^'s repeating the correct name. On test trials, E 
held up the card and S responded, but E did noH give the correct response 
or comment on the correctness of S's response. In all other stages, a promp- 
ted trial consisted of presentation of a slide with the correct alternative 
underlined and S's saying and pointing to the number which was the correct 
alternative. On confirmation trials, a slide without underlining was pre- 
sented, S pointed to and said one of the response alternatives; the slide 
with the correct response underlined, but identical to the previous slide 
in every other way, was shown; and S pointed to and said the correct response. 
Test trials involved presentation of slides without underlining and I's re- 
sponses to them; the S was not told whether his responses were correct. 
Presentation of the f lashcards and slides was S^-paced, except that the card, 
or the last slide within the trial, was left exposed for an additional 2 sec. 
after the last overt event of the trial (on both practice and test trials). 

Within each stage, the stimuli were divided into five groups and, for 
a given S, each group of stimuli was assigned to a particular treatment. 
Thus method of training was a completely within-S variable, and assignment 
of method to stimulus group was counterbalanced across Ss« In Stages Pre-1, 
1, 2, and 3, the five groups of stimuli were 1 and 10, 2 and 9, 3 and 8, 
4 and 7, and 5 and t. In the addition stages (4, 5, and 6), the large num- 
ber of stimuli required that these stages be broken into two parts; when 
all the stimuli in the first part of a stage had been learned, they were 
set aside and training was begun on the second part of that stage. For 
Stages 4A, 5A, and 6A, the groupings of stimuli were a) 1+2, 2+1, 2+4, 4+2; 
b) X+3, 3+1, 2+3, 3+2; c) 1+4, 4+1, 1+9, 9+1; d) 1+5, 5+1, 1+8, 8+1; e) 1+6, 
6+1, 1+7, 7+1. For Stages 4B, 5B, and 6B, the five groups of stimuli were 
a) 1+1, 2+5, 5+2, 4+6, 6+4; b) 2+2, 2+6, &+2, 4+5, 5+4; c) 3+3, 2+7, 7+2, 
3+7, 7+3; d) 4+4, 2+8, &f2, 3+6, 6+3; e) 5+5, 3+4, 4+3, 3+5, 5+3. 

The Ss were run in each fetage or part of a stage, except Stage Pre-1, 
to a criterion of at least one perfect test In each of two consecutive ses- 
sions. In Stage Pre-1, the criterion was at least two perfect tests in 
each of two consecutive sessions. After the £ completed both parts of an 
addition stage (e.g., 4A and 4B) , he was tested over both parts combined. 
Had there been any errors, he would have been required to re-leam that 
part of the stage from which the errors arose until he again met the cri- 
terion on that part and could perform perfectly on a re-test of both parts 
combined. However, none of those few Ss who succeeded in learning one or 
more of Stages 4, 5, and 6 missed any items on the first test for the com- 
bined stimuli of the entire stage. 

It was hoped that the Ss would desire to participate in the study for 
its own sake and because of the attention they received from the Es. In- 
formal observation seemed to confirm this hope. However, in recognition 
of the potential boredom v/hich could develop over the weeks and months of 
the study, extrinsic rewards were also used. A supply of such things as 
yo-yos, jacks, noise-makers, pencils, construction paper, chewing gum, and 
candy was maintained. An attempt was made to have a variety of objects 
which the Ss had told us they liked but which averaged only five cents each 
ixi cost. Each S, upon arriving for the experiment, selected his gift for 
the day; the reward was then placed in the S's sight but out of his reach. 
It was given to the S at the end of the session. In addition, Ss were 
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rewarded for completing a stage or aet of stages (depending on a given S s 
speed of completion) by being taken out for a hamburger lunch. The oppor- 
tunity to leave the campus for a short time proved to be a powerful incen- 
tive; most of the Sh worked quite hard to obtain their Lunches. 

The instructions for each stage varied in the description of the ma- 
terials and S's task, but were quite similar across stages. Sample in- 
structions are given in the Appendix. 

Results and Discussion 

The disparate achievement levels of the Ss when they entered the 
program and the different speeds with which Ss moved through the program 
resulted in more Ss being run in some stages than in others. The stages 
at which Ss entered and left the program are given in Table 2. Several Ss 
performed perfectly or near perfectly in one or more stages between their 
first and last stages. (Skipping of stages usually occurred when Ss learned 
more than the minimum requirements for success in a given stage; e.g., 
several Ss could perform correctly on the first trial of Stage 2, appar- 
ently because they had used set size, rather than arrangement of the sti- 
muli, as their cue for responding in Stage 1.) In all, data from 15 Ss 
were analyzed in Stage Pre-1, 11 in Stage 1, 13 in Stage 2, 11 in Stage 3, 
and 10 in Stages 4A and 4B. Only three Ss both reached Stages 5 and 6 and 
made errors in them— too few Ss to allow for analysis. 

The incomplete overlap between Ss in the various stages, also result- 
ing from Ss' unequal abilities and past learning, severely constrained the 
kind of analysis which could be done on the data. It was not possible to 
analyze the results over the program as a whole or over any parts of the 
program larger than a single stage. 

In each stage, the Ss were run to criterion, rather than for a fixed 
number of trials. Use of number of errors as a measure of learning would, 
under these conditions, add unnecessary variability to the scores, since 
the errors of one slow learner could effectively mask the errors of sevcsral 
fast learners. Therefore, for each S, the number of opportunities fox errors 
on items presented by a given method within a given stage (number of test 
trials times number of items presented by that method) was divided into the 
number of errors for that presentation method. This division yielded the 
percentage of opportumities for errors on which errors were made, for each 
method. The mean percentages of errors under each training method, for 
Stages Pre-1 through 4B, are presented in Table 3. The percentage of 
errors under th a five methods were submitted to a separate analysis of 
variance for each stage, with training method and counterbalancing group 
(assignment o'^ items to methods) as factors. In stages where the number 
of Ss run was not a multiple of five, Ss were randomly dropped from those 
counterbalancing groups having more Ss. 

As could be surmised from Table 3, the analyses of variance detected 
no significant differences among training methods within any stage (fs<l 
in every case). There were, however, a few significant effects. In Stages 
Pre-1 2, and AA, the interaction of training method and counterbalancing 
group'was significant (F - 2.54, df » 16, 40, p^.Ol; F - 2.64, df = 16, 20, 
p<.05; and F = 1.99, df = 16, 20, p<.10 respectively). Tn addition, there 
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. Hifference among the counterbalancing groups in btagu 

was a significant <^^"®""^®-,f;°"^Sin_e six analyses of variance were per- 
4A (F = 8.00, d£ - 4 5. P<-f^i-/i""fi^i''/few statistically sigviificant 
formed, it would not ""«^P^f ^^1,^3,'^^^ Significant results might have 
effects merely by chance. J^us these counterbalancing groups 

been dismissed had it not ^een for the surprising ^ comparison 

main effect in Stage 4A. Examination o£ that ettecc 
among Ss and stages across the program. 

The division of Ss into five ^o^lsVsT:^^^^^^^^ ofs 
assignment of stimuli to J"^"^"^ methods resulted in ^^^^^^^ ^,hod 

ability with stimulus-method P*J;^"f!-^^^^" either D the easier stimuli 
with counterbalancing group ^^^f^^J^/^^^f^^^dtess of which training method 

producing a P«/,«"jr2) h^^^^^^^ grouped together and 

they were placed under, or 2) the ore ^ ^^^^ grouped to- 

performing better under method X, while the ^ i^Jteraction be due 

:::: TZs\l^lT:T^ SL-fc^^-^tUrSnt'sKoa. ... .eve..I .roups 
performing best under the same method. 

^ St.se Pre-l. the HyPO'Hesi. Involving reUciv^^^^^^^^ 
appears more likely. Examination of the "LJ^\he digits 1, 2, 3, 

all SS. showed that very few errors "'"."^/S."^"! „d 7 Sere of medium 
e. ^ 10. Mjny errors -re «de on 5;^; ^,ed around 

difficulty. The method In which perfonolng best on 

from group to group, with only two of '^'/'^'g^y which 1 and 10 were 
the sL method ""^J" 'fj^r e^tige of'Sfrs L^S the method hy which 
presented showed the smallest It Is likely that many of 

5 and 6 were Presented ^J/.t",:^ 

Tiiir:. - :^n;KeranrteJ^a:trrf 

-'JZ l":riranf Z i of^'dlff Uuuy among 
the items. 

A different conclusion can be <^"- J^eL'per^AtagL'orer'^^^ 

three of the counterbalancing 8""P^ '^^f/ In addition! there was the 

in condition P-C; the other two f °"P«' f J„ Stage 4A, ev;n though Ss 

~<'f::^ ^^rperf^orng-hrsru^irrufoftSrother hand, made ^n 



errors. 



To test the hypothesis that the ^"^"tt'^tSTe'rce^Wge 
P-C while the slower learners P«'°'r^,,^^f ^n Stat 4A wts determined and 
errors made by each S across all ^ tjt'^asls of their percentage 

the SS were divided Into two groups of '""j « errors In P-C 

of errors. The five Ss 26% 

s^oif i^ptc-bit a ^"'i' ^Brsis^ortrerf-Taci'r*"^' 
tn:rt j:riiJmro:rhrdXer::oi«':Si:rteS"tSit the differeKce 
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between the mean difference scores for the two kinds of learners was ir.ar- 
gihally significant (t = 2.02. df = 8. p<.10). That is. the interaction 
between learner ability, as measured by overall percentage of errors, and 
presentation condition was marginally significant. 



The interaction of ability with training condition may be seen more 
clearly in Stage 2. Again, a t-test on percentage difference scores re- 
f suited in a significant difference between the fast and slow learners 

' (t = 2.48. df = 8, P4.05). (Only 10 of the 13 Stage 2 Ss were included 

in the test because two Ss tied for the sixth highest percentage of errors.) 
Once again, the Ss making few errors overall performed better under P-C 
(15% errors) than under Alt (18% errors), and the Ss making many errors 
overall performed better under Alt (28% errors) than under P-C (40% errors). 

Thus, in Stages 2 and 4A. it is likely that the interaction of method 
and group is due to an interaction between method and learning ability 
(for this one task, at any rate). Such a conclusion is made somewhat more 
believable by the observation that, although the differences among methods 
were nonsignificant, the best performance in Stages 1 and 2 occurred under 
Alt, while the best performance in Stages 3, 4A. and 4B occurred under 
P-C (Table 3). Alt resulted in better performance than P-C in Stage Pre-1, 
also, although the best performance in that stage was obtained under C. 
Thus the early stages, which were easier and/or in which the less able 
children served as S,s (the more able ones having surpassed those stages 
before entering the program), were learned best by Alt. The later stages, 
which were harder and/or in which the more able children served as Ss. 
were learned best by P-C. 

The interaction between abili'-y and training condition might more 
appropriately be thought of as a hypothesis than as a result, since the 
number of Ss involved in the tests for it were so few and since the tests 
were post hoc. However, the findings that 1) in Stages 2 and 4A, the more 
able Ss learned best under P-C while the less able Ss learned best under 
Alt, and 2) the early stages, in which the less able Ss were used, were 
learned best under Alt, while the later stages in which more able Ss were 
used were learned best under P-C, argue strongly for the hypothesis. 

The absence of large differences among the various training proce- 
dures should not i interpreted as an absence of any effect on the Ss 
arithmetic knowledge. A glance at Table 2 will ascertain that many of 
the Ss moved through two or more program stages; yet the greatest number 
( of sessions that any one S participated in the program was 34. It appears 

1- that the Ss were leaming"f airly rapidly. The Ss who were run during the 

spring semester completed a mean of 2.66 stages (counting A and B as a 
r single stage). If the Ss who. because of illness, home visits, etc. were 

I unable to participate m^re than 15 times are deleted, that average increases 

to 3.26. The pre-test that had been given in order to place Ss within the 
J- program was readministered approximately three weeks after the training 

sessions had ended. The average gain from the beginning of training (not 
~ from the pre-test, which had placed a few Ss too low in the program) to 

the post-test was 2.57 stages for all the spring semester Ss. and 3.12 
r stages for the S.s participating in more than 15 sessions. These gain 

t scores were approximately one-tenth of a stage below the end-of- training 

gain scores (measured by number of stages completed), indicating negli- 
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gible forgetting over those three weeks* 



A more appropriate measure of the effect of the training program would 
be some arithmetic test other than a sub-*set of the training materials. 
Thus, an attempt was made to obtain achievement test scores from before and 
after the Ss had participated in the program. Unfortunately, since most 
of the Ss were selected from Levels 1 and 2 of the educable school (Levels 
1 and 2 are approximately equivalent to nursery school and kindergarten) , 
those Ss were not tested for achievement by the school. Achievement tests 
are usually administered for the first time as the pupil nears the end of 
Level 3; since a child may remain in each level of the school for two or 
three years, most of our Ss were still several years removed from their 
first experience with achievement tests. However, of the Ss in Level 3, 
five were tested both in the fall of 1969 and in the spring of 1970. Gains 
in arithmetic reasoning and computation skills for those five Ss were 6 
months, 1 year, 6 months, 2 years, and 1 year 1 month, for a mean gain of 
one full school year plus three months. A gain of this magnitude would 
be impressive for any group of retarded children. It is especially so here, 
since when training began these five Ss had an average CA of 12 years 1 month, 
had been in the residential school classes for an average of 3 years and 
presumably in other school classes before that, and still could not add! 

Pupils in Levels 1 and 2 are rated at the end of each school year on 
a checklist of skills by their teachers. Here, too, the records were in- 
complete, but the files of 12 S^s contained entries for both the spring of 
1969 and the spring of 1970. Of these, 11 Ss were rated by their teachers 
as having made some gain in arithmetic concepts. The mean gain for the 
12 ^s was large enough to justify transfer of a pupil to the next level 
(e.g., from Level 1 to Level 2). In fact, seven of these 12 were placed 
in the next level in the fall of 1970. It is likely that more of them would 
have been moved upward if their progress in other areas had even approached 
their progress in arithmetic. 

Considering the slow rate at which these ^s and other children enrolled 
in the school's classes over the past several years had been learning arith- 
metic, it is unlikely that the fairly large gains made by these 17 Ss were 
due entirely to the regular school program. A more plausible explanation 
for at least part of the large gains is the training program described ear-* 
lier in this chapter. 

Thus, the lack of large differences in the effectiveness of the variout; 
presentation methods within the training program is not due to a failure of 
the program to have any effect on the £s' learning. They did learn, at a 
rate faster than might be expected to result from their classwork alone. 
The absence of large differences among presentation methods mcv reflect 
the equivalence of these methods, or it may result merely from the small 
sample of Ss and the small number of training sessions. Nevertheless, the 
possible interaction between ability and sequence of presentation methods 
appears worthy of further investigation. 
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Chapter 4: Practical Applications 



rrbls 's^o .iear'tSdrJ. LpUclt m the repo.t almost every re- 
"it U at least one ..uestlon requiring more research. 

^4*.4^«oT. ^irpadv at work with mental retardates, at- 
But to the P'^^Jii^^^f.^^/irrough di«c^^ classroom contact or by writ- 
tempting to teach "^^^^^^^^.^^J^^^auy automatic l:o researchers -- that 
ing curricula, the statement .^.J^'^^f^^y * ^^^tle value. Educational 

Xra^rin^Ur :or:r -en/ e^^^^^^^^ 

rn^t-no^/^rkere^eircKrrn'irsnLrt^^'^e^re^ 

«.e ^ouowlns. then U » jn^Sinf .Sirr^tUd 

based on the previous chapters, ""^gJiden^e for some of these 

children or writing programs f^J^^^^«-;„,^*^:3^:intated above , more re- 
fra^ it^^erdTefrffr^ rna:;irs may be draw... Nevertheless, as 
working assvMptlons, the following seem Important: 

1. Pace of presentation. Contrary " Slaj'scJ' 
ren shouirSSt be allowed to progress at their om rate. ™' 
for themselves Is " '"/Jitf .i^S ; sLtd'he^iL^talned 

r^hf »irof"r«rtafir tSei's^rtughtly slower than the self-paced 



rate. 



9 for long retention interval. Wlienever possible, several tests 

for th; mlSrS ^Stg^lffejiTsh^^rirbrinc at longer retention xn- 

"s thri:ia'""interspersed throughout the lea„.ing prog^^^^^^^ - 

pecially near the beginning of ^-^f ^s "o e 'likfly to reme.ber 

remember an item for a long period of time ""^ .^^^^^J, only 

it until the next f^JV trial than if he is tryi 8 ^ ^^^^^^ ..,,y 

"r::^ibfr%rira^S gre^at! fiiLease retention unless tests 

are occasionally given at long intervals. 

3. Verballzatloru The child should orally repeat the material he 
is attempting to learn, when it is presented to him. VJhere speaking 
is Sracticll, whispered repetition should be encouraged. 

L intervening tests^ In learning tasks which follow a P«i«d-as- 

4. intervenin g . require the learner to pair a different 

Te^ rse'::^';.^;%i reJ^raf Umul? interspe^^ 

r tSrofVrtr«ut!1befe re""V-als w4 
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feedback as to the "^S^;" Trp™ay1f ^^u'ro gc't^^ou.h 

either a teacher or '"^^""^'^^'"f^^^'lig feeSback and thus effectively 
rtrs'S:li?teirUikrrh:UTe« "Lis. intersperse. a^S the s..ay 
trials with feedback, should speed his learning. 

Note: The effectiveness of the four factors listed ^^^Y^ very probably 
.esuUs ^- increased reh^^^^^^ 

of presentation and including ^'Jf ^^^^^^ that he will rehearse more 

to repeat answers to himself. /™ " " , It cannot be overempha- 

TJl^T^:::^^^^^^^^^^ irrnc;uraged to repeat responses 

oier and o;er to themselves while they are trying to learn. 

s Exoectancy of success. Motivation to participate in learning tasks 
. .fS^Srii^el ofTiJIuTutionalized retardates, and with the factor 
varies with the level oi inbuii-uui. ,^,.„^HohoQ Those children who have 
of institutionalization among ^:;itrt"^^^^ educables 

had few success experiences general, non ns i ^j^^ subgroups 

and (at least) institutionalized trainables^ b^ In Sell populations'- may 
with expectancies failure m ght b identi^^^^ ^^^^^^P^P^^ ^ ^ 

IVsT. (tftie ^hU^s^ccrsses early in training and thus increases moti- 
vat Ion to continue the task. 

learning .^"^'^^li rel^ ^ malnraln Laming atter^ts. For 

or the approval of adults may Be e"°3 motivation ulll Increase more 
others, a candy bar la much more Important , " 1,^ than 

rapidly and learning will occur faster when candy Is given with pra 
when the praise is given alone. 



of information that the pupil Is »f/ " 1"™,=°^ IS^'tirprocedure. 

f.:r<ir^utrX'lrZl^^^ » answer early 

in the learning. 



8. Training tnethod as a mp, of ^^^"^^^^^^^f.^^ .f^ become confused 

a high probability that two 'J^^^^^'^^y Tdrf fLen^^^^^ than the 

with each other, the second «^ould be taught « ^if e ^^^^^^^^^ 

first. The training methods will then °f f ^^^^%P/3,,ond one. Thus, some 
keeping the tasks separate while he is l^^^^^^f ^"^^ of the unlearn- 
of the confusion which would be expected to occur, and f ^ 

them by two different methods. 

9 Diagnostic nature of training materials^ "^Ild^en't'*' 
„„,st LtSlf^i^I^did^ld^en learn argues for using these children s 
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learning time most efficiently, even if that strategy results in a less 
efficient use of teacher time. It would thus appear that sone means s.iould 
be found for ascertaining r.he child's current stage of learning and con- 
centrating his learning attempts on tasks slightly above that stage. In 
this way, the time the child spends in the classroom will be spent in sc- 
tivltles from which he, rather than one of his classmates, learns. With 
highly structured materials which follow the paired-associate format, such 
as the materials in our applied study, items appropriate to each child may 
be selected simply be entering the program at different points. The point 
at which the child enters the program may be determined by a pre-test based 
on the contents of the program. As the child moves through the program, 
a diagnosis of his preijent knowledge and the items which he should next 
attempt is possibl'^ at any time, since the program's training items also 
serve as test items. Constant use of the training materials as diagnojitic 
instruments should result in the most efficient use of the child's time. 

10. Learner ability. There is some suggestion that more able mental 
retardates (perhaps those who have already learned the early stages of 
a given type of learning task) learn most rapidly when they are told the 
correct responses for several trials and are required to attempt to answer 
correctly thereafter. Less able mentally retarded children, however, ap- 
pear to learn more rapidly when they are told the correct answer on the 
first trial, required to attempt to answer on the second trial, told the 
correct answer on the third trial, required to attempt to answer on the 
fourth trial, etc. Note: The learner ability referred to here is ability 
for a specific task; it is not the generalized ability measured by the 

Wise. 

The research necessary to specify the ideal method for each learning 
task will take many more experimenter-years. In the meantime, it is hoped 
that the above suggestions will prove helpful to today's teachers of men- 
tally retarded children. 
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Table 1 

CAs and iQs of Subjects 
in the Paradigmatic Studies 



Experiment 1 

Seitz, 1969a 

Experiment 2 

Seitz and Sweeney, 1969 

Experiment 3 

Seitz, 1969b 

Experiment 4 

Seitz and Morris, 1969 

Experiment 5 

Seitz and Fanner, 1969 



Experiment 6 

Farmer and Seitz, 1969 



Experiment 7 

Seitz and MerxryTiian, 1970 



M ean CA Mean IQ 

13.18 58.56 

15.19 63.09 
15.12 60.23 
14.58 62.68 



15.33 60.64 (Institutionalized Ss) 
14.12 60n06 (Noninstltutionallzed Ss) 



15.33 60.64 (Educable Ss) 
14.53 36.02 (Trainable Ss) 



14.68 59.90 



Experiment 8 

Merryman, Frager, and Seitz, 1970 13.08 56.65 
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Table 2 

Characteristics o£ subjects Ir the applied study, 
when they entered the study. 

Ss run during the spring semester: 

S# CA IQ Time spent ^Sessions Earliest stQge Last stage 
in the school In which compleced 

(yrs. & mos.) error occurred 

1..14- 4 56 5- 2 10 Pre-1 Pre-1 

2.. 11- 45 5-10 10 Pre-1 1 

3. .11- 6 41 7- 6 9 Pre-1 1 

4.. 11- 8 40. .,..3- 2 17 Pre-1 1 

5. .10- 6 50 0- 3, 30 Pre-1 2 

6. .11- 4 64 1- 2 27 Pre-1 2 

7.. 11- 6 38 4- 9 15 Pre-1 2 

8.. 8- 6 51 4- 0 18 Pre-1 3 

9. .10- 6 61 4- 5 34 Pre-1 3 

10.. 14- 7 47 4-11 16 Pre-1 3 

11.. 12-10 47 1- 2 32 Pre-1 4A 

12.. 8- 0 55 4- .5 29 Pre-1 4B 

13.. 7- 6 49 0- 9 29 1 2 

14.. 9- 2 40 3- 5 23 1 2 

15.. 11- 3 67 2- 5 17 2 4A 

16.. 10- 2 56 3- 2 29 2 4B 

17.. 10- 4 55 5- 2 26 2 4B 

18.. 10- 7 51 3- 5 22 2 4B 

19. .11- 5. ...58 4- 8 26 2 4B 

20. .12- 9. ...51 2- 8 24 2 4B 

21.. 12- 0 54 3- 3 i 20 3 6B 

22.. 15- 4 44 3- 0 13 4A 4B 

23.. 13-10 45 6- 1 15 4B 43 

24.. 15- 3 54 2- 4 14 5B 5B 

25. .11-10 61 ,3- 0 13 5B 6B 



Ss run in the simmer: 

26.. 12- 6 37 7- 8 3 Pre-1 Pre-1 

27.. 11- 2 53 2-11 6 Pre-1 Pre-1 

28.. 15- 1 29 7- 7 6 Pre-1 Pre-1 

29.. 9- 1 31 5- 0 5 1 1 

30.. 11-10 39 5-10 4 1 1 

31.. 12- 6 69 4-10 8 3 3 

32.. 13- 2.... 55 3- 6 4 4B 4B 
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Table 3 

Percentage of errors under each presentation 
method by stages 

Presentation Method 

C-P Alt 

32.9 26.8 

10.9 8.4 

19.7 16.7 

19.0 17.4 

17.3 17.7 

29.3 35.1 



Stas;e 


P 


C 


P'C 


Pre-1 


27.6 


26.2 


27.3 


1 


13.2 


16.9 


16.8 


2 


22.9 


24.4 


20.5 


3 


17.1 


20.4 


13.0 


4A 


18.0 


16.0 


14.8 


4B 


34.1 


32.2 


29.0 
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Appendix 
Applied Study Instructions 

Below are the Instructions used In Stages Pre-1, 1, and 4A. Instruc- 
tions for the other stages followed the same format, but the description 
of stimuli differed across stages. 



r 
r 
I 
I 



Stage Pre-1 

Beginning of session, Day 1 

I'm going to show you some numbers. Each number has a name. The names 
are 1 2 3 4, 5, 6, 7, 8, 9, and 10. When I show you a number, sometimes 
I'll tell you what it is called. If I tell you the name, you say it after 
me, and look hard at the number so you can remember its name the next time. 
Sometimes I won't tell you the name of the number; when I don t tell you 
Its name, you tell me what you think It's called. If you don t know for 
sure, guess . Then I'll tell you what the name Is. You look at the 
real hard, say It, and try to remember Ito name until the next time. O.K.. 
When I tell you what the number is called, you say its name after me. 
When I don't tell you, you guess what the name is. Let's try a few. 

(For the first few trials, it may be necessary to coach the S. 
On P trials, if S says nothing, say "Say it after me" and repeat the 
number. On C trials, if S is silent, say "What do you think the name 
of this one is?" op "What is this number called?" or "What is this 
one's name?" or "What is this one?" 

Use verbal praise throughout. On P trials, after S repuats the 
number, say "Good" or "That's right, it's 6." On C trials, say "You re 
right. It's 6. Good." or "No. It's 6." Accent the number name in 
these statements.) 



Beginning of session, except Day 1 

I'm going to show you the same numbers you saw last time. Try to learn 
as many of them as you can. Remember to say the name after me when I tell 
you what a number is. Look hard at each one after you find out its name 
so you can remember it the next time. O.K.? 

Before test trial 

This time, I won't tell you what the numbers are. You look close at 
each one and tell me what you think it's called. What is this one? 
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(You may have to say several times during the first test, "I'm not 
telling you the names this time,") 

Before pr-^ctice trial following test trial 

That was good. Now this time, I'll tell you what some of the numbers 

are and you say the name after me; if I don't tell you, you tell me what 

you think they are, and then I'll tell you the name. Just like before. 

Remember to look at the numbers and try to remember their names. 
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Before first stage using slides, for a given S 

I'm going to show you some cards. They have one picture at the top 
and three pictures at the bottom, I want you to tell me which of the pic- 
tures at the bottom is like the picture at the top. (Present picture card.) 

Let's see if you are right. (Show underlined picture card next to first 
picture card.) Yes! See, this one is right (point to underlined picture) 
and that's what you said. Good. 

— OR— 

No. See, this one is right (point to underlined choice) and you said 
this one (point to his choice). Now, which picture goes with the one at 
the top? Good. 

Now look at this one; Which one of the pictures at the bottom is like 
the picture at the top? Say the ntmiber under it. (Present the first card 
bearing groups of squares.) 

Let's see if you are right. (Show underlined squares card next to 
first squares card.) Yes! See, this one — 3 — is right, and you said 3. 
Good. 

— OR— 

No. See, this one --3— is right, and you said . (point to the 

two choices.) Now, which of the squares at the bottom goes with the squares 
at the top? r . Good. 

Now, how about this one? (Present second squares card, with 7 underlined.) 
How many squares are there at the top? 

Good. That's right. The right one is the one that's underlined. 

---OR-— 

No. Look again. The right one is the one that's underlined. Which one 

34 
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of these at the bottom goes with the squares at the cop? Gooa, 

GO TO FIRST DAY INSTRUCTIONS FOR THE RELEVANT STAGE. 



Stage 1 

Beginning of session, Day 1 

Now I'm going to show you some slides. (Turn on Slide 1.) They all 
have pennies at the top, and some groups of pennies at the bottom. I want 
you to find the pennies at the bottom that go with the pennies at the top. 
Point to them and say the number that's under them. The number tells how 
many pennies there are at the top. Then I'll show you the same slide with 
the right answer underlined and you can point to the right answer and say 
the number under it. Sometimes I'll Just show you the slide with the under- 
lined answer, and you'll point to it and say the number. When you find out 
how many pennies there are at the top, look at them close and try to remem- 
ber how many there are until the next time. 

Beginning of session, except Day 1 

I'm going to show you the same slides you saw last time. Try to learn 
as many of them as you can. Reiriember to say the number that is underlined, 
because that tells how many pennies there are. If no number is underlined, 
pick the number you think tells how many pennies there are, and say it. Look 
hard at each slide after you find out how many pennies there are so you can 
remember the next time. 

Before test trial 

This time, none of the numbers will be underlined on any of the slides. 
You look close at each slide and tell me how many pennies there are at the 
top of the slide. How inany pennies are on this one? 

Before practice trial £oiict-»ing test trial 

That was good. Now this time, some of the slides will have the right 
number underlined; when a number is underlined, that tells how many pennies 
there are, so you say that number. If none of the numbers are underlined, 
pick the number that you think tells how many pennies there are, and say it. 
Just like before. Remember to look close at the pennies so you can tell 
how many there are. 



Stage 4A 



Beginning of session. Day 1 

You have done a real good job of learning the numbers. Now we are going 
to use those nmnbers to add. I'm going to show you some slides that are a 
little different from the ones I've showed you before. (Turn on Slide 1.) 
These have two numbers at the top, with a plus sign between them. So this 

slide has + at the top. And there are some little green houses 

above each number, with as many houses over each number as that number says. 

So there are houses over the and houses over the . 

The '•plus'" means that we are going to put these two groups of houses together 
and say how many houses there are when they are all together. When you see 

a slide, read what it says at the top; this one says + . Then 

pick the number at the bottom that tells how many you get when you put those 
two numbers together, and say it. When the right nuiiber is underlined, read 
what it says at the top and then say the number that's underlined. Remember 
to look close at the slides when you find out the answer so you will remem- 
ber it the next time. Let's try a few. What does this one say at the top? 
And how many do you get when you put and together? 



Beginning of session, except Day 1 

I'm going to show you the same slides you saw last time. Try to learn 
as many of them as you can. Remember to read what is at the top of the slide. 
And then say the number that is underlined, because that number is how many 
you get when you put the houses at the top together. If no number is under- 
lined, say the number that you think tells how many you get when you put the 
houses at the top together. When you find out what the answer is, look close 
at the slide and try to remember it until the next time. O.K.? What does 

this one say at the top? And how many do you get when you put 

and together? 



Before test trial 

This time, none of the numbers will be underlined on any of the slide«. 
Read what each slide says at the top, and then pick the number at the bottom 
you think is right and say it. O.K.; what's this one? 



Before practice trial following test trial 

That was good. This time, some of the slides will have the answer ( 
underlined and some won't, just like before. When you see a slide, read what } 
it says at the top. Then say the number at the bottom that tells how many 
you will get when you put the houses at the top together. When one of the -f 
numbers is underlined, say it because that's how many houses you would get. | 
When you find out the answer, look at the slide and try to remember the answer 
until the next time. 




